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DETAILED ACTION 

Information Disclosure Statement 
The information disclosure statements submitted on 09/11/2003 and 1 1/04/2004 have 

* 

been considered by the Examiner and made of record in the application file. 

Claim Rejections - 35 USC§103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the inwntion is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co. y 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness, 

Claims 1-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gerlach et 
al. (U.S. Patent # 6,518,855) in view of Yamamoto et ah (U.S. Patent # 6,066,993) 

Consider claim 1, Gerlach et al. teach a single-die integrated circuit for switching among 
a plurality of transmission ports and a plurality of receiver ports (Abstract, column 1 lines 63-67, 
column 2 lines 4-6, and column 3 lines 27-36), comprising: 
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a transmitter switching section having a plurality of transmission ports, operable to 
switch a selected one of the plurality of transmission ports to a transmission node (column 2 lines 
20-32, column 2 lines 41-54, and column 3 lines 18-63); and 

a receiver switching section having a plurality of receiver ports, operable to switch a 
selected one of the plurality of receiver ports to the transmission node (column 2 lines 20-32, 
column 2 lines 41-54, and column 3 lines 18-63). 

However, Gerlach et al. fail to teach a transmitter switching section having a plurality of 
transmission ports, transmitter control circuitry operable to switch a selected one of the plurality 
of transmission ports to a transmission node; and a receiver switching section having a plurality 
of receiver ports, receiver control circuitry operable to switch a selected one of the plurality of 
receiver ports to the transmission node. 

In the related art, Yamamoto et al. teach a transmitter switching section having a plurality 
of transmission ports, transmitter control circuitry operable to switch a selected one of the 
plurality of transmission ports to a transmission node; and a receiver switching section having a 
plurality of receiver ports, receiver control circuitry operable to switch a selected one of the 
plurality of receiver ports to the transmission node (column 2 lines 63-67, column 3 lines 1-13, 
column 5 lines 13-22, column 5 lines 57-67, and column 6 lines 10-22). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Yamamoto et al. into the teachings of 
Gerlach et al. for the purpose of allowing the chip size to be remarkably reduced in the chip and 
reducing the insertion loss during transmission of the circuit with the impedance matching of the 
antenna with the receiver to be more easily achieved. 
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Consider claim 2, as applied to claim 1 above, Gerlach et al. as modified by Yamamoto 
et al. further teach wherein the receiver switching section includes at least two cascaded stages, a 
first cascaded stage controllable to switch the transmission node to a receiver node, a second 
cascaded stage controllable to switch the receiver node to a selected one of the plurality of 
receiver ports (Yamamoto et al. - column 10 lines 25-67, and column 1 1 lines 1-2). 

Consider claim 3, as applied to claim 1 above, Gerlach et al. as modified by Yamamoto 
et al. further teach further comprising an antenna port coupled to the transmission node (Gerlach 
et al. - column 1 lines 41-47, and column 3 lines 18-26). 

Consider claim 4, as applied to claim 1 above, Gerlach et al. as modified by Yamamoto 
et al. further teach wherein, for each transmission port, the transmitter switching section includes 

* 

a series field effect transistor (FET) switching topology operable to couple the last said 
transmission port to the transmission node (Gerlach et al. - column 3 lines 37-45; and Yamamoto 
et al. - column 5 lines 57-67, column 6 lines 1-9, and column 1 1 lines 3-61). 

Consider claim 5, as applied to claim 4 above, Gerlach et al. as modified by Yamamoto 
et al. further teach wherein each series FET switching topology comprises a plurality of FETs 
having current paths coupled in series with each other (Gerlach et al. - column 3 lines 37-45; and 

« 

Yamamoto et al. - column 5 lines 57-67, column 6 lines 1-9, and column 1 1 lines 3-61). 

Consider claim 6, as applied to claim 4 above, Gerlach et al. as modified by Yamamoto 
et al. further teach wherein at least one of the FET switching topologies includes at least one FET 
having a plurality of contiguous source regions interdigitated with a plurality of contiguous drain 
regions, a sinuous gate formed to wind between the source regions and the drain regions 
(Yamamoto et al. - column 5 lines 57-67, column 6 lines 1-9, and column 1 1 lines 3-61). 
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Consider claim 7, Gerlach et al. a single-die multiband switch for wireless 
communication (Abstract, column 1 lines 63-67, column 2 lines 4-6, column 2 lines 20-40, and 
column 3 lines 27-36), comprising: 

an antenna port (column 3 lines 18-26); 

a plurality of transmitter ports (column 3 lines 1 8-26); and 

a plurality of receiver ports (column 3 lines 18-26). 

However, Gerlach et al. fail to teach a switching topology operable to switch the last said 
transmitter port to the antenna port and a switching topology operable to switch the last said 
receiver port to the antenna port. 

In the related art, Yamamoto et al. teach a switching topology operable to switch the last 
said transmitter port to the antenna port and a switching topology operable to switch the last said 
receiver port to the antenna port (column 5 lines 13-22, column 5 lines 57-67, and column 6 lines 
10-22). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Yamamoto et al. into the teachings of 
Gerlach et al. for the purpose of allowing the chip size to be remarkably reduced in the chip and 
reducing the insertion loss during transmission of the circuit with the impedance matching of the 
antenna with the receiver to be more easily achieved. 

Consider claim 8, as applied to claim 7 above, Gerlach et al. as modified by Yamamoto 
et al. further teach wherein at least one of the switching topologies comprises a plurality of 
series-connected field effect transistors, a control signal for said at least one switching topology 
controlling said at least one switching topology to selectively connect or isolate a respective 
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transmitter or receiver port from the antenna port (Gerlach et al. - column 3 lines 37-63; 
Yamamoto et al. - column 5 lines 57-67, and column 6 lines 10-22). 

Consider claim 9, as applied to claim 7 above, Gerlach et al. as modified by Yamamoto 
et al. further teach wherein at least one of the switching topologies comprises at least one 
interdigitated field effect transistor having a plurality of elongated contiguous drain regions, a 
plurality of elongated contiguous source regions interdigitated with the drain regions, an 
elongated sinuous channel region spacing apart the drain regions from the source regions, and a 
gate overlying the channel region to switch the interdigitated field effect transistor between an 
ON and an OFF state (Gerlach et al. - column 3 lines 37-63; Yamamoto et al. - column 5 lines 
57-67, column 6 lines 10-22, and column 6 lines 44-64). 

Consider claim 10, as applied to claim 7 above, Gerlach et al. as modified by 
Yamamoto et al. further teach wherein the die has an area, the transmitter port switching 
topologies occupying an area on the die which is substantially larger than the receiver port 
switching topologies (Yamamoto et al. - column 1 1 lines 3-23, and column 1 1 lines 51-67). 

Consider claim 11, as applied to claim 7 above, Gerlach et al. as modified by 
Yamamoto et al. further teach further including at least one multiple- stage switching topology, a 
first stage of the multiple-stage switching topology selectively connecting or isolating the 
antenna port from the multiple-stage switching topology, a last stage of the multiple-stage 
switching topology selectively connecting or isolating a plurality of other ports from the 
multiple-stage switching topology (Gerlach et al. - column 3 lines 18-63; Yamamoto et al. - 
column 5 lines 13-22, column 5 lines 57-67, and column 6 lines 1-22). 
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Consider claim 12, as applied to claim 11 above, Gerlach et al. as modified by 
Yamamoto et al. further teach wherein said other ports are receiver ports (Gerlach et al. - column 
3 lines 18-26). 

Consider claim 13, as applied to claim 12 above, Gerlach et al. as modified by 
Yamamoto et al. further teach wherein said last stage includes, for each receiver port, a signal 
path FET having a current path controllable to connect the receiver port to an intermediate node, 
said first stage operable to connect the intermediate node to the antenna port (Gerlach et al. - 
column 3 lines 18-63; Yamamoto et al. - column 5 lines 13-22, column 5 lines 57-67, and 
column 6 lines 1-22). 

Consider claim 14, Gerlach et al. teach a single-die transmitter/receiver integrated 
switching circuit (Abstract, column 1 lines 63-67, column 2 lines 4-6, column 2 lines 20-40, and 
column 3 lines 27-36), comprising: 

a plurality of transmitter ports (column 3 lines 18-26); 

a plurality of receiver ports (column 3 lines 18-26); 

at least one antenna port (column 3 lines 18-26); 

a plurality of integrated circuit switching elements controllable to connect one of the 
transmitter ports or one of the receiver ports to the antenna port while isolating the remaining 
ones of the transmitter and receiver ports from the antenna port, at least one of the plurality of 
transmitter ports and the plurality of receiver ports being at least three in number (column 2 lines 
20-32, column 2 lines 41-54, column 3 lines 18-26, and column 3 lines 37-63). 

However, Gerlach et al. fail to teach at least some of the integrated circuit switching 
elements arranged in cascaded fashion in order to reduce signal insertion loss. 
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In the related art, Yamamoto et al. teach at least some of the integrated circuit switching 
elements arranged in cascaded fashion in order to reduce signal insertion loss (Y amamoto et al. - 
column 10 lines 25-67, and column 1 1 lines 1-2). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Yamamoto et al. into the teachings of 
Gerlach et al. for the purpose of allowing the chip size to be remarkably reduced in the chip and 
reducing the insertion loss during transmission of the circuit with the impedance matching of the 
antenna with the receiver to be more easily achieved. 

Consider claim 15, as applied to claim 14 above, Gerlach et al. as modified by 
Yamamoto et al. further teach wherein there are at least three receiver ports, any one receiver 
port selectably switched to be connected to the antenna port through at least two cascaded stages 
of integrated circuit switching elements (Gerlach et al. - column 2 lines 20-32, and column 2 
lines 41-54; Yamamoto et al. - column 10 lines 25-67, and column 1 1 lines 1-2). 

Consider claim 16, as applied to claim 14 above, Gerlach et al, as modified by 
Yamamoto et al. further teach wherein the integrated circuit switching elements are field effect 
transistors (Gerlach et al. - column 1 lines 51-62, and column 3 lines 37-63; Yamamoto et al. - 
column 5 lines 57-67, and column 6 lines 1-22). 

Consider claim 17, Gerlach et al. teach a method of switching one of a plurality of 
transmitters and a plurality of receivers to a transmitter/receiver antenna (Abstract, column 1 
lines 63-67, column 2 lines 4-6, column 2 lines 20-40, and column 3 lines 27-36), comprising the 
steps of: 
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connecting each transmitter to a respective one of a plurality of transmitter ports formed 
on a single integrated circuit die (column 1 lines 41-47, column 1 lines 63-67, column 2 lines 4- 
6, column 2 lines 20-32, column 2 lines 41-54, and column 3 lines 18-26); 

connecting each receiver to a respective one of a plurality of receiver ports formed on the 
die (column 1 lines 41-47, column 1 lines 63-67, column 2 lines 4-6, column 2 lines 20-32, 
column 2 lines 41-54, and column 3 lines 18-26); 

a plurality of switching topologies each associated with a respective one of the 
transmitter and receiver ports to connect a respective selected one of the transmitter and receiver 
ports to an antenna port formed on the die (column 1 lines 41-47, column 1 lines 63-67, column 
2 lines 4-6, column 2 lines 20-32, column 2 lines 41-54, and column 3 lines 18-26). 

However, Gerlach et al. fail to teach controlling a selected one of a plurality of switching 
topologies each associated with a respective one of the transmitter and receiver ports to connect a 
respective selected one of the transmitter and receiver ports to an antenna port formed on the die; 
and controlling other ones of the switching topologies to isolate others of the transmitter and 
receiver ports from the antenna port. 

In the related art, Yamamoto et al. teach controlling a selected one of a plurality of 
switching topologies each associated with a respective one of the transmitter and receiver ports 
to connect a respective selected one of the transmitter and receiver ports to an antenna port 
formed on the die; and controlling other ones of the switching topologies to isolate others of the 
transmitter and receiver ports from the antenna port (column 5 lines 13-22, column 5 lines 57-67, 
column 6 lines 1-26, and column 6 lines 44-64). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

■ 

invention was made to incorporate the teachings of Yamamoto et al. into the teachings of 
Gerlach et al. for the purpose of allowing the chip size to be remarkably reduced in the chip and 
reducing the insertion loss during transmission of the circuit with the impedance matching of the 
antenna with the receiver to be more easily achieved. 

Consider claim 18, as applied to claim 17 above, Gerlach et al. as modified by 
Yamamoto et al. further teach further including the steps of: arranging at least some of the 
switching topologies in cascaded stages including a first stage coupled to the antenna port and a 
last stage coupled to a plurality of the transmitter or receiver ports; connecting a selected one of 
the last said transmitter or receiver ports to the antenna ports by switching on the first stage, and 

> 

switching on a switch associated with said selected one of the last said transmitter or receiver 
ports wherein the last said switch is a portion of the last stage; and switching off the remaining 
switching topologies and other switches in the last stage (Yamamoto et al. - column 8 lines 36- 
52, column 10 lines 2-24, column 10 lines 25-50, and column 12 lines 33-67). 

Consider claim 19, as applied to claim 18 above, Gerlach et al. as modified by 
Yamamoto et al. further teach wherein said step of controlling a selected one of the switching 
topologies includes the step of switching a plurality of series-connected switching transistors to 
an ON state (Gerlach et al. - column 3 lines 18-63). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure (see PTO-892 Notice of References Cited). 
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Commissioner for Patents 
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Alexandria, VA 22313-1450 
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Randolph Building 
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supervisor, Edan Ofgad can be reached on 571-272-7884. The fax phone number for the 
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